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ABSTRACT

Monophasic liquids are single-phase solutions used for various therapeutic purposes. They
are homogeneous mixtures in which the active ingredients are completely dissolved in a
suitable solvent. Several types of monophasic liquids include gargles, mouthwashes, throat
paints, eardrops, nasal drops, and enemas, each serving distinct medical needs.

Gargles are aqueous solutions intended for treating throat infections or inflammations. They
are used by gargling in the throat without swallowing. Preparation involves dissolving active
ingredients like antiseptics, antibiotics, or analgesics in water, often with added flavoring
agents to improve taste.

Mouthwashes are similar to gargles but designed for oral hygiene, freshening breath, and
preventing oral diseases. They are prepared by dissolving antimicrobial agents, astringents,
and flavoring agents in an aqueous base. Some formulations may also contain fluoride for
dental protection.

Throat Paint is a viscous liquid applied directly to the mucous membranes of the throat
using a brush or cotton applicator. It contains antiseptics, astringents, and sometimes
anesthetics. Its preparation involves dissolving the active ingredients in a suitable solvent,
ensuring a thick consistency to adhere to the throat.

Eardrops are solutions or suspensions administered into the ear canal to treat infections or
remove earwax. They are prepared by dissolving or suspending the active ingredients in a
non-irritating vehicle, such as glycerin or propylene glycol, often with preservatives to
maintain sterility.

Nasal drops are aqueous solutions intended for nasal administration to treat conditions like
congestion or allergies. They are prepared by dissolving decongestants, antihistamines, or
saline in water, with appropriate pH adjustment and isotonicity to match nasal secretions.

Enemas are solutions administered rectally to evacuate the bowel or deliver medication.

They are prepared by dissolving active ingredients like laxatives or contrast agents in water.
The solution must be isotonic or near isotonic to avoid irritation and ensure patient comfort.
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10.1 Introduction

Monophasic liquids are a category of pharmaceutical formulations characterized by their
uniform consistency, where only one phase is present. In this context, "monophasic™” means
that the liquid formulation does not separate into multiple layers or phases. Here's a detailed
introduction:

Definition and Characteristics

1. Monophasic Liquids: These are solutions or suspensions where the entire
formulation is a single phase. In pharmaceutical formulations, this often refers to
solutions where the solute is completely dissolved in the solvent, or suspensions
where solid particles are uniformly dispersed in a liquid medium.

2. Consistency: The key feature of monophasic liquids is their consistent and uniform
texture throughout the solution or suspension. This uniformity ensures that the active
ingredient is evenly distributed in each dose.

Types of Monophasic Liquids
1. Solutions:

a. Definition: Solutions are clear, homogeneous mixtures where a solute (such as a
drug) is completely dissolved in a solvent (like water or alcohol).

b. Characteristics: They do not have any suspended particles, and the solute is
molecularly dispersed in the solvent. The concentration of the solute in the
solution is uniform throughout.

2. Suspensions:

a. Definition: Suspensions are mixtures where solid particles are dispersed in a
liquid medium but are not dissolved. The particles are usually larger than
molecules and can settle over time.

b. Characteristics: For a suspension to be considered monophasic, it needs to be
properly formulated to maintain a uniform distribution of particles, often requiring
agitation before use.

Applications in Pharmaceuticals

1. Oral Medications: Monophasic liquid formulations are commonly used in oral
medications, including syrups, elixirs, and oral solutions. These formulations ensure
accurate dosing and are often used for drugs that are either poorly soluble or require
precise dosing.

2. Injectable Formulations: Solutions used in injections are typically monophasic,
ensuring that the drug is delivered uniformly and effectively.

3. Topical Applications: Monophasic liquids are also used in topical formulations such
as lotions and liniments, where a consistent application is crucial for efficacy.

Advantages
1. Uniform Dosing: The consistency of monophasic liquids ensures that each dose
contains the same concentration of the active ingredient.

2. Stability: Properly formulated monophasic liquids can offer good stability and a
longer shelf life compared to formulations prone to phase separation.
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Challenges
1. Stability: While monophasic liquids are generally stable, some may face issues like
sedimentation (in suspensions) or changes in solute concentration over time.
2. Manufacturing: Ensuring complete dissolution or uniform particle dispersion can be
challenging and requires precise formulation and mixing techniques.

10.2 Gargles

Gargles are a type of monophasic liquid formulation specifically designed for oral or
pharyngeal use. They are intended to be used for rinsing or gargling to help treat or prevent
conditions affecting the mouth and throat. Here's a detailed overview of their definition,
purpose, and preparation:

Definition

Gargles: Gargles are aqueous solutions or suspensions intended for use in the oral cavity or
throat. They are typically used to alleviate symptoms such as sore throat, inflammation, or
infections. Gargles are usually designed to be held in the mouth and then expelled after
swishing or gargling.

Purpose
1. Symptom Relief: Gargles can help soothe a sore throat, reduce inflammation, and
provide symptomatic relief from various throat conditions.
2. Antiseptic Action: Many gargles contain antiseptic agents that help reduce microbial
load and prevent infections.

3. Hydration: Gargles can also provide hydration to the mucous membranes of the
mouth and throat.

Preparation of Gargles
1. Ingredients:
a. Active Ingredients: These may include antiseptics (e.g., chlorhexidine, iodine), anti-
inflammatory agents, or analgesics (e.g., benzocaine).
b. Vehicle (Solvent): The liquid medium, usually water or an alcohol-based solution,
acts as a carrier for the active ingredients.
C. Additives: These can include flavoring agents (e.g., menthol, mint), coloring agents,
and stabilizers to enhance the appearance and taste.

2. Formulation Steps:

a. Selection of Ingredients: Choose appropriate active ingredients based on the desired
therapeutic effect. For instance, antiseptic gargles might include chlorhexidine, while
soothing gargles might use ingredients like honey or glycerin.

b. Preparation of Solution:

I.  Dissolution: For solutions, dissolve the active ingredients in the chosen
solvent. This might involve heating or stirring to ensure complete dissolution.

il.  Suspension: If preparing a suspension, disperse the solid active ingredients in
the liquid medium. Ensure uniform distribution and prevent sedimentation by
using appropriate stabilizers or emulsifiers.

C. Adjusting pH: Ensure that the pH of the gargle is suitable for the intended use,
typically around pH 4.5-7.0, depending on the active ingredients.
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d. Filtering: Filter the solution to remove any undissolved particles or impurities.

€. Sterilization: In some cases, especially for commercial products, sterilization might
be necessary to ensure the absence of microbial contamination.

f. Packaging: Transfer the prepared gargle into clean, sealed containers to maintain
sterility and prevent contamination.

3. Quality Control:
a. Consistency: Ensure the formulation is consistent in appearance and concentration.

b. Stability Testing: Conduct tests to ensure that the gargle remains stable over its
intended shelf life.

C. Microbial Testing: Test for the absence of microbial contamination, especially if the
gargle is to be used over an extended period.

Example of a Simple Gargle Preparation
Ingredients:
a. Active Ingredient: Chlorhexidine gluconate (0.2%)
b. Venhicle: Purified water
C. Additives: Glycerin (for taste and smoothness), flavoring agents (e.g., mint)

Preparation:
1. Dissolve Chlorhexidine gluconate in purified water by stirring until fully dissolved.
2. Add glycerin and any desired flavoring agents. Stir to mix thoroughly.
3. Adjust the pH if necessary to ensure it is within the suitable range.
4. Filter the solution to remove any particulates.
5. Package the gargle into clean, sterilized containers.

10.3 Mouthwashes

Mouthwashes are monophasic liquid formulations used primarily for oral hygiene. They are
designed to be swished around in the mouth and then expelled, providing benefits such as
fresh breath, reduction of plague, and prevention of oral diseases.

Definition

Mouthwashes: Mouthwashes are aqueous solutions or suspensions intended for oral use.
They are formulated to be used as a rinse to improve oral health, provide a fresh breath, and
address various dental and gingival conditions. Unlike gargles, which are often used for
throat conditions, mouthwashes are specifically targeted at oral hygiene.

Purpose
a. Oral Hygiene: Mouthwashes help in maintaining oral hygiene by reducing plaque
and bacteria that cause dental issues.

b. Fresh Breath: They often contain flavoring agents that provide a pleasant taste and
fresh breath.

C. Prevention of Oral Diseases: Some mouthwashes contain therapeutic agents that
help prevent or treat conditions such as gingivitis, periodontitis, and tooth decay.
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Preparation of Mouthwashes

1. Ingredients:

a.

Active Ingredients: These can include antiseptics (e.g., chlorhexidine,
cetylpyridinium chloride), fluoride (for cavity protection), or anti-inflammatory
agents (e.g., essential oils).

Vehicle (Solvent): The liquid medium, typically water or alcohol, which acts as a
carrier for the active ingredients.

Additives: Flavoring agents (e.g., mint, citrus), sweeteners, colorants, and stabilizers
to enhance taste, appearance, and shelf-life.

2. Formulation Steps:

a.

b.

—h oD

Selection of Ingredients: Choose the active ingredients based on the intended
therapeutic effects, such as antibacterial action or breath freshening.
Preparation of Solution:
I.  Dissolution: Dissolve the active ingredients in the solvent. Some ingredients
might require heating or stirring to dissolve completely.

Ii.  Suspension: For ingredients that are not fully soluble, prepare a uniform
suspension. Use stabilizers to keep the particles evenly distributed.

Add Additives: Mix in flavoring agents, sweeteners, and colorants as needed. Ensure
these are well-blended into the solution.

Adjust pH: Mouthwashes should have a pH range that is compatible with oral
tissues, typically between 4.5 and 7.5.

Filtering: Filter the mouthwash to remove any undissolved particles or impurities.

Sterilization: Ensure the mouthwash is free from microbial contamination. This may
involve heat or filtration techniques.

3. Quality Control:

a.
b.

C.

Consistency: Ensure uniform appearance and concentration of active ingredients.
Stability Testing: Perform tests to ensure the mouthwash maintains its efficacy and
safety over its intended shelf life.

Microbial Testing: Test for microbial contamination to ensure the product is safe for
use.

Example of a Simple Mouthwash Preparation
Ingredients:

a.
b.
C.

Active Ingredient: Cetylpyridinium chloride (0.1%)
Vehicle: Purified water

Additives: Peppermint oil (flavor), glycerin (for smoothness), sodium saccharin
(sweetener)

Preparation:

1.
2.

3.
4.
5. Filter the solution to remove any particles or impurities.

Dissolve Cetylpyridinium chloride in purified water, stirring until fully dissolved.

Add peppermint oil and sodium saccharin to the solution. Mix thoroughly to ensure
uniform distribution.

Incorporate glycerin for smoothness and improved mouthfeel.
Adjust the pH if necessary to ensure it is in the suitable range.
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6. Package the mouthwash into clean, sterilized containers.

Mouthwashes, as monophasic liquids, are essential for maintaining oral health and hygiene.
Proper formulation and preparation are key to ensuring their effectiveness and safety for daily
use.

10.4 Throat Paint

Definition:

Throat Paint: Throat paint is a viscous, monophasic liquid formulation intended for topical
application to the throat. It is used to soothe sore throats, reduce inflammation, or treat
localized infections. Throat paints are typically more viscous than mouthwashes or gargles,
allowing them to coat the throat more effectively.

Purpose:
a. Symptom Relief: Provides localized relief from throat pain and irritation.
b. Antiseptic Action: Often contains antiseptic agents to help reduce microbial load.

C. Coating Action: The viscosity allows it to coat the throat mucosa, providing longer-
lasting relief compared to less viscous formulations.

Preparation:
1. Ingredients:
a. Active Ingredients: These can include antiseptics (e.g., phenol, iodine), anesthetics
(e.g., benzocaine), or anti-inflammatory agents.
b. Vehicle (Solvent): Typically a combination of water and a thickening agent to
achieve the desired viscosity.

C. Additives: Flavoring agents, sweeteners, and colorants for improved taste and
appearance.

2. Formulation Steps:

a. Selection of Ingredients: Choose active ingredients based on the therapeutic effect

desired (e.g., antiseptic, anesthetic).

b. Preparation of Viscous Solution:

I.  Dissolution: Dissolve the active ingredients in the solvent. For viscous
solutions, you may need to use heat or vigorous stirring to achieve complete
dissolution.

Ii.  Thickening: Add thickening agents (e.g., glycerin, hydroxyethyl cellulose) to
achieve the desired viscosity. These should be mixed thoroughly to ensure a
uniform consistency.

Add Additives: Mix in flavoring agents and colorants. Ensure these are well-
distributed throughout the formulation.

. Adjust pH: Ensure the pH is suitable for oral mucosa, typically between 4.5 and 7.0.
Filtering: Filter the solution to remove any undissolved particles or impurities.
Packaging: Transfer the throat paint into clean, sterilized bottles with applicators or
droppers.

o

- ® o

3. Quality Control:
a. Consistency: Ensure the viscosity and appearance are consistent.
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b. Stability Testing: Test for stability to ensure the formulation maintains its
effectiveness over time.

C. Microbial Testing: Check for the absence of microbial contamination.
10.5 Eardrops

Definition:

Eardrops: Eardrops are monophasic liquid formulations designed for topical application in
the ear canal. They are used to treat conditions such as ear infections, wax buildup, or
inflammation. Eardrops are formulated to be gentle and safe for use in the sensitive ear area.

Purpose:

a. Treatment of Ear Infections: Some eardrops contain antibiotics or antifungal agents
to treat infections.

b. Cerumen Removal: Certain eardrops help soften and remove earwax.
C. Anti-inflammatory Action: Reduces inflammation and discomfort in the ear canal.

Preparation:
1. Ingredients:
a. Active Ingredients: These can include antibiotics (e.g., neomycin), antifungals (e.g.,
clotrimazole), or cerumenolytics (e.g., carbamide peroxide).

b. Venhicle (Solvent): Usually a non-irritating liquid like mineral oil or a sterile aqueous
solution.

C. Additives: Preservatives to prevent microbial growth and stabilizers to maintain
formulation integrity.

2. Formulation Steps:

a. Selection of Ingredients: Choose active ingredients based on the condition being
treated.

b. Preparation of Solution:

I.  Dissolution: Dissolve the active ingredients in the chosen solvent. Ensure
complete dissolution through mixing or mild heating if needed.

Ii.  Add Preservatives: Include preservatives to extend shelf life and prevent
microbial contamination.

C. Adjust pH: The pH of eardrops should be adjusted to match the natural pH of the ear
canal, typically around 4.5 to 6.0.

d. Filtering: Filter the solution to ensure it is free of particulates and impurities.

€. Packaging: Fill the eardrops into sterile, dropper bottles or applicators to ensure
precise dosing.

3. Quality Control:

a. Clarity and Consistency: Ensure the eardrops are clear and free from particulate
matter.

b. Stability Testing: Check that the formulation remains stable and effective over its
intended shelf life.

C. Microbial Testing: Ensure the absence of microbial contamination.
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10.6 Nasal Drops

Definition:

Nasal Drops: Nasal drops are monophasic liquid formulations intended for administration
into the nasal cavity. They are used to treat a variety of nasal and sinus conditions, such as
nasal congestion, rhinitis, or sinusitis. Nasal drops are designed to provide localized relief and
are typically delivered using a dropper or applicator.

Purpose:
a. Relief from Nasal Congestion: Nasal drops often contain decongestants that help
reduce swelling and open nasal passages.
b. Treatment of Allergies: Some nasal drops contain antihistamines or corticosteroids
to manage allergy symptoms.
C. Moisturization: Nasal drops with saline or emollients help moisten dry nasal
passages and reduce irritation.

Preparation:
1. Ingredients:

a. Active Ingredients: Depending on the intended use, these can include decongestants
(e.g., oxymetazoline), antihistamines (e.g., phenylephrine), corticosteroids (e.g.,
fluticasone), or saline solutions.

b. Vehicle (Solvent): Typically, a sterile aqueous solution or a mixture of water and
non-irritating solvents.

C. Additives: Preservatives to prevent microbial growth, buffering agents to maintain
pH, and stabilizers to ensure consistency.

2. Formulation Steps:
a. Selection of Ingredients: Choose active ingredients based on the condition being
treated. For example, decongestants for congestion, saline for moisture.
b. Preparation of Solution:
I.  Dissolution: Dissolve the active ingredients in the chosen solvent. This may
involve gentle heating or stirring to ensure complete dissolution.
Ii.  Adjusting Concentration: Ensure the concentration of active ingredients is
appropriate for nasal administration and efficacy.
C. Add Additives: Include preservatives to prevent microbial contamination and
buffering agents to maintain a stable pH.
d. Adjust pH: The pH of nasal drops should be adjusted to match the natural pH of the
nasal mucosa, typically around 4.5 to 6.0.
Filtering: Filter the solution to remove any particulate matter and ensure sterility.
Packaging: Fill the solution into sterile dropper bottles or applicators designed for
nasal use.

= D

3. Quality Control:

a. Clarity and Consistency: Ensure the nasal drops are clear and free from visible
particulates.

b. Stability Testing: Test the formulation for stability over its intended shelf life,
ensuring it remains effective and safe.
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C. Microbial Testing: Confirm the absence of microbial contamination to ensure safety
for nasal use.

Example of a Simple Nasal Drop Preparation
Ingredients:
a. Active Ingredient: Oxymetazoline hydrochloride (0.05%)
b. Venhicle: Sterile water or saline solution
C. Additives: Preservatives (e.g., benzalkonium chloride), buffering agents (e.g., sodium
phosphate)

Preparation:
1. Dissolve Oxymetazoline hydrochloride in sterile water or saline solution, stirring
until completely dissolved.
2. Add preservatives to prevent microbial growth and buffering agents to maintain pH.
3. Filter the solution to ensure it is free from any particulate matter.
4. Package the nasal drops into sterile dropper bottles, ensuring they are designed for
accurate nasal application.

10.7 Enemas

Definition:

Enemas: Enemas are monophasic liquid formulations administered into the rectum and lower
colon via the anus. They are used for various purposes including bowel cleansing, relieving
constipation, delivering medications, or diagnosing certain medical conditions. Enemas are
designed to provide localized treatment or effect within the rectal and colonic areas.

Purpose:
a. Bowel Cleansing: Used to clean the colon before medical procedures or surgeries.
b. Relieving Constipation: Helps to soften and facilitate the passage of stool.
C. Medication Delivery: Delivers medications directly to the lower gastrointestinal tract
for conditions like hemorrhoids or inflammatory bowel diseases.
d. Diagnostic: Assists in diagnosing certain conditions through contrast enemas or other
diagnostic procedures.

Preparation:
1. Ingredients:

a. Active Ingredients: Depending on the intended use, these can include laxatives (e.g.,
sodium phosphate), medications (e.g., corticosteroids for inflammation), or contrast
agents for diagnostic purposes.

b. Vehicle (Solvent): Typically water or saline solutions, depending on the formulation
and intended effect.

C. Additives: Preservatives to prevent microbial growth, buffering agents to maintain
pH, and sometimes lubricants or emulsifiers to enhance the delivery and
effectiveness.
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2. Formulation Steps:

a.

Selection of Ingredients: Choose active ingredients based on the desired therapeutic
effect. For example, use sodium phosphate for a saline laxative effect, or a
corticosteroid for inflammation.

Preparation of Solution:

I.  Dissolution: Dissolve the active ingredients in the solvent. This may require
gentle heating or stirring to ensure complete dissolution.

Ii.  Add Additives: Include preservatives, buffering agents to maintain a stable
pH, and possibly lubricants or emulsifiers to improve the consistency and
application.

Adjust pH: The pH of enemas should be close to that of the rectal mucosa to
minimize irritation, typically around 5.0 to 7.0.

. Filtering: Filter the solution to remove any particulate matter and ensure it is clear

and smooth.

Packaging: Transfer the solution into sterile enema bags or bottles with applicators
designed for rectal use.

3. Quality Control:

a.
b.

C.

Clarity and Consistency: Ensure the enema is clear and free from particulates.

Stability Testing: Test the formulation to ensure it remains stable and effective over
its intended shelf life.

Microbial Testing: Confirm the absence of microbial contamination to ensure safety.

Example of a Simple Enema Preparation
Ingredients:

a.

b.
C.

Active Ingredient: Sodium phosphate (monobasic or dibasic) for a saline laxative
effect

Vehicle: Sterile water or saline solution

Additives: Preservatives (e.g., benzyl alcohol), buffering agents (e.g., sodium
bicarbonate)

Preparation:

1.

Dissolve Sodium phosphate in sterile water or saline, stirring until completely
dissolved.

2. Add preservatives to prevent microbial growth and buffering agents to maintain pH.
3.
4. Package the enema into sterile bags or bottles with applicators, ensuring they are

Filter the solution to ensure it is free from particulates.

designed for rectal application.
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